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Abstract of JP2003081924 

PROBLEM TO BE SOLVED: To provide an organic EL element which has high color purity 
and emits red light in high brightness and efficiency, even at a low applied voltage, and to 
provide an amino group-having new aromatic compound used for the organic EL element. 
SOLUTION: This amino group-having new aromatic compound represented by general 
formula (1) [XI is a 16 to 60C divalent condensed aromatic ring; Arl to Ar4 are each a 6 to 
30C aromatic ring; at least one of Arl to Ar4 is an amino group represented by the general 
formula (2) (X2 is a 6 to 30C divalent aromatic ring; Rl and R2 are each a 1 to 30C alkyl or a 6 
to 30C aromatic ring; Rl and R2 may together form a ring)], and the organic EL element using 
the same are provided. 
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a, 3-Fy^;ba. l-3-Fx^>iua. 2-3-F 

x?-;ba. 2-3- F^yy^;ba. 1. 2->^3-f 
x?-;ua, 1, 3-s;^3- F-f yy'pbvua. 2, S'- 
v^s- F- t -y^ji^a. 1. 2. 3-Fy3-Fyp 
bJi/a, T^yy^jua, i-T^yx^;i/a. 2-t 
^yx5^;>S. 2-T^y'^yy^;i'S. 2~i^T 
= yx^;i/a, 1. 3 -s^T^ y >f y ypb-jua. 2. 
3-s^T^ y- 1 -y>ji^a. 1. 2. 3-h yr^y 
50 ypb^ua. i^ryy^jua. 1 -s^ryx^ji/a. 2 



9 

. 2. 3-zyiyTy- t-^^-^m. 1. 2. S-hVv' 

2-^hPx^;l/a, 2-xhn^v:/^;l/S. 
1, 2~>?^hPx^;l.S, 1. S-t^^hP-Zyr^'n 
tVUS, 2, 3 -t^:^ hP- 1 l, 2, 3 

- h «;:^hP:7-pf;i/S^*5^tf5ti5p 
[0016] mmi> L < i3:^^(D^#jKi^il:7KSIS<b 

y9-)m, l-T>hV)Vm. 2-T>h'JJl/a. 9- 
T>hV)VS. l-y zai-^hVJm. 2-:7:x::^>^ 

3 -•7^:^> h 4 - y cai-ly h )l 

S. 9-y x:^>^ 1 -:^:7 jz-fe-;US. 2- 

tt. p - — :7 4 --f p-:>— ^^x^^l/ 

*x;l'-4 --Y^US, m~^-y :^:^)l-3-'^)V 
a, m-^-:7:tr.;U-2--('>H'a. o-hU^ba. m 
-hyjl'S. p-h»;;Ua. P- t-:/^;^^?:^:::-;!^ 
a. p- (2 -:7*::i;l/r^pf;l/) :7iJ^;l/S, 3-> 
^;l'-2 4 1 -:^:7^;i/S, 
4-^^>'l— 1 -T> h yil^a. 4' -^^;Utf:7 

4 t - -/^^l/- P — x^;l/-4 - 

x[t. m^iit. i-fP';;i'». 2-fpy;ua, 3- 
fP y b"^>^^;ua, 2 - e U >^r-;i/a, 3 - f 
yt;^-;ba. 4-h:Vi^^)m. l-'Y>Ky;US. 2 

- > K .^UB. 3 - > K u ;ua. 4 - ^ > F y ;b 

a. 5->r>Ky;i^a, 6--r>Fy;ua. 
y^i'a. 1 --ry-T>Fy;us. 2~>fy-/>Fy^u 
a, 3- w'y^>Fy;i/a. 4 ~-ry >r> F y-»i-a. 5 
->fy^>Fy;ua. 6 ->f y -r> F y>^i/S. 7->ry 
Ai^V')}\^U. 2-yV)i^m. 3-:7y;i/a. 2 
y'Ty-^jiiji/S, 3 --^^y 4~-^>y:7^ 

^;ba. 5 --oy:? ^j:.ji/a. 6--<>yy^::-;b 
a. 7 — ^>yy^^Ji/a, 1 -w^y^^yy^-:^;!/ 
a. 3-^y^>yy ^^;ua. 4->f y-oy^y^::! 
>'ua. 5 - -/y^>yy '5'-:::.>^ua, 6->fy-^>yy^ 
^;i/S, 7 --Yy-^vv^y ^^>^i/a. 2-^yy;uS. 
3- + yy;i/a. 4- + yyjua. 5- + yy^ba. 6 
-^^^yyji/a, 7- + yy;i/a, 8- + yyjua. 1- 
^y + >^y;i/S, 3 - ^^y + y y ;i/S. 4-^y^yy 
5 - -f'y + y v/^s, 5 - ^'y^^-^ 7- 
^y + yy;us. 8 - >ry + y y ji^S, 2-=t^y+ify 
-:^;uS. 5 -=^y4^*y- y ^;ua. e-^v^ify^ju 
a. I -iJ)\^^^'/V)Vm. 2-iJ)l^^^yV)lS. 3-:^ 
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;^/^'yy ;l/a. 4 -:^;W^'yy ;l/a. 9 -tf)V^^VV )\y 
a. 1 -y :c:^>xytx::.;US. 2 - y x:^>;^ y i^jn 

;ua. 3 -y x.t>:^Viy^)\^&, A-y 
:=.;^a. 6 -y >;:<y ^::.;ba, 1 -y :t.i'ly7s^) 
yj:-;i/a, 8-y:i::^>xy>^:^;ua, 9-yx^>;^ 
y>?::.;i/S. 1 0-y :«i:^>xy i^^;bS, l-T^J^y 

2-rpviy:^j\^m. 3 -r ^ y v^^^ua, 
4-T^y>?:=.;i/a. g-Ttj^ys^^ji/a. i. 7-y 
x:^>xpy>-2->f;i'a. 1. 7-yx:^>xpy 
10 >-3--r;wa. 1. 7-y:c:f>xpy>-4--Y;b 

a. 1. 1 -y :ii'r>:^uviy-b-^jvm. i. 7- 

y x:^>:^p y >- 6 ->f ;l/a. 1. 7-y3i:^>:^P 
y>-8--Y;ba. 1. 7-y:ii:^>xpy>-9-><' 
;ba. 1. 7-y ji::^>xpy >- 1 o-w'^i^a. 1. 
8~yx:^>xpy >-2 --f;US. l. 8-yx:f> 
;^p y>- 3 - -r>'i'a, i. s -yx:^>xpy >-4 
--Y^i-a, 1, 8 -y x:^>xp y >- 5 - -f;i^a, 
1. 8-y x:^>xpy>-6--f Ji^a, 1. 8-yx 
:^>:;^py>-7--^;^a. i. 8-yx:^>::^py > 
20 -9-'<;i'a. 1. 8 -y x:^>;^P y>- 1 0 --Y;^ 

a. 1, 9-y x:^>xpy>-2--r;ua. i. 9- 

ya::^>;^py>-3--<;ua. 1. 9-yx:f>::^P 
y>-4->fJba. 1. 9-yx:^>xpy>-5->f 
Ji^a. 1. 9-y x:f>;^py >-6 --Y;ba. l. 9 
-y x:f>xp y >- 7 -■>f;i'a. 1. 9-yx:^>;^ 
p y >- 8 ->f ;i/a. 1. 9 -y x:^>xp y>- 1 0 
-'f;i/a. 1. 1 0-yx:^>;:^py>-2-'^';ua. 

1. 1 0 -y x:^>xp y >- 3 - ^ua. 1. 10- 
y x:^>xpy >-4 ->f;i/a. i, io-yx:^>x 

30 py >- 5 --Y;i/a. 2. 9-y 3::^>;:^py>- 1 - 
-Y^ba. 2. 9 -y x:^>;^py>-3-'Y;^a. 2. 

9 -y x:^>XP y >-4 -'Y^^l'a. 2. 9-yx:^> 

;^py>-5--fJua. 2, 9 -y x:^>xpy >- 6 
-^Ji^m, 2, 9-y x:^>;^p y>-7 --<;ba. 

2. 9-yx:h>xpy>-8-'<;i'a, 2. 9-yx 
:^>y>p y >- 1 0 --r^us. 2, 8-yx:^>;^py 
>-l--r;l/a. 2. 8"yx:^>::^py>-3->fJl/ 
a. 2. 8-yx:^>::^py>-4-'Y;US, 2. 8- 
y x:^>Xpy >- 5 --YvH/S. 2. 8-yx:f>XP 

40 y>-6--YJUS. 2, 8 -y x:^>xp y >- 7 - 
;ua. 2. 8 -y x:^>xpy >-9 ->f;ua. 2. 8 
-y x:^>xp y >- 1 0 --{;i/a. 2. 7-yx:^> 
;^py>- 1 --Y^ua. 2. 7 -yx:^>xpy >-3 
--Y^ua. 2, 7-yx::h>Xpy>-4->f;i/a. 
2. 7-yx:f >j:^py>-5--/>^ba. 2. 7-yx 
:^>xp y >- 6 - -r^i-a. 2. 7-yx:^>;:^^y> 
— 8 — 2 , 7 — y X > >^ P V > — S ~ 

a, 2. 7 -y >::^P y>- 1 0 --Y^ua. i-y 

x:^>'^;l/a, 2 -y x:^S^^;ua, l-yxy^T>> 
50 ^jua. 2 ~y 3: y^Tiy^)\^&, 3-y^y'^T>>^ 
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m, 3-y x.y^^iy:^)im. A-y 

1 -H'^i'S. 2 -^^^i/fD-ju- 3 - 
S. 2 -^^;i/b*p-;i/-4->f;i/S. 2-^^;bfci 
-;i/-5 3 -y^;Ufp-;i/- 1 --<;us. 
3 ?;bb*D-;l/- 2 - 3 ^;l/h: P-;l/ 
-4--<il/S, 3-^^>»l/t'P-;l/-5->rJl/S. 2- 
t -:/^;i/fP-;b~4--Y;ba. 3 - ( 2 - 
:7'Pb'Jl/) fP-;U- 1 ->f;l/«. 2-y^;l/-l->f 
>KV>'U*. 4 -^5^;!/- 1 ->f > F »;;i/S. 2-^^ 
;i/-3->f>Ky;ua, 4 3 ->f > K y^b 
S. 2- t -:/?;H ->f >Ky;ua. 4-t->^^;l' 
l--<>Ky;US. 2- t-::^^JU-3--^>KyjU 
S. 4- t-:/^;l'-3->f>Fy;i'»^;&*We>n 

So 

[0 0 18] S^fcO<«^teSi^(DT^Jl/+;l'SiUt: 
mti. -Ov^Jba. 1 2- 

:7xr.;i/x^;US. 1 - ^r.;!/ y :7'p tVUS, 2- 
:7 vypt:*;US, y t - a 

-:^:7^;uy^;l/S. 1 - a-:^:7^;l/X^;l/S. 2- 
Q:-:^:7^;^x^;l/a. 1 - a - y )\^ A v y' 
S, 2 - Q:-:t~:7^;l/^ V>^'p f;ua, /3-:^:75';^y 
^Jl'S. 1 -/3 ^;bx5^;l/S. 2 - /S -:^:7^;^ 
x^;l/S, 1 -/3-:^>'5';l/^y:7'p tVUS. 2-i8- 
:h:7^;b-r yy'PbVUS. 1 - b*P U 2- 
( 1 -b*P p - y ^;l/-^>t^;l/a, m 

p-^>S^;l'S. m- o - ^uu^> 

p -:/P'=e-^>>^;l/a. m-:/P^^>>^;b 
S. o -:;^P^^>e>;l/S. p - 3- K-^>^;US. m 
-3- K-<>s;^;l'S. o -3- F-OS^Jl/S. p-bF 
p + e^^>>^;l/S. m-b FP + i^-^>i^Jl/S. o-b 

y^yiyjim, o -T ^ ^•^>S^Ji/S. p-::.Fp^> 
S^JUS. m-^ F P^>S/;l/S. o-^FP^>i^;U 

-i/T>'--^>t^;US. 1 -b Fp + >'-2 -:7:t:-r-;U-Y 
vypb;ua. 1 - :J7pp- 2 -:7:iLr.;i/^yy'pb';l' 

~±y^)i& 2-'^y^r\yB, >-T>^y;us. 2 
-T>hu;ns, 9-r>hyjbS. l-:7x:^>^•; 

>'l'S, 2 - >':c:f> h •;;U5. 3 ~y h V 

4-y :^t>h Q-y :xLi':yhV)i&. i-t 
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:7t$f'fe^;l/S. 2-:^:7:S7'fe^;bS. 9 t>-fe^Jl/ 
S, l-b'UJ^Jl/S. 2-b*U:^;l/S. 4-b-U::^;l/ 
S. 2-tr:7x:^jU^;uS, 3 - tr^ *^;U-f ;US. 4 
-b"7 p - ^ — :7 4 

p - 3 p - — :7 2 

--Y^l'S. m- i? — :7 4 --Y;US. m-:5? — 

x:^;!/- 3 - JUS, m- x^Jb- 2 --f ;US. 
o-hy;l'S, m-hU;US. p-FU^US. p-t- 
y?-;i/:7 X j::-;ua, p- ( 2 - :7 x:^;i/:7*p b*;!/) :7x 
10 3-j>(^)V-2-'ry^)im, 4-^^)1-1 

-i^y^jvm. 4-^^;u- 1 -T> F U^US. 4* - 
y ^;n^:7 xjrijb-^jUS, 4 t -:/^;u-p 
:7x^;l/-4->f;ua, 2-b'PUJl'a. 3-b'P»J;L/ 
a. b*^$/^;us. 2 -b-y2;^-;i/a. 3 -b'y>?j:i;l/ 
a, 4-b-VS^::-;l/a, 2--Y>Fy;bS. 3-'^>F 

4-H'>Fyjua. 5-H^>Fy;i'a. 6->f 

3->rv-f>Fy-'Ua. 4 --YV-Y> FUJI'S. 5 

->rv-^^>Fy;i'a, 6--{v>f >FU;bS, 7~>rv 
20 -r>Fy;ua. 2-yV)\^m. 3-:7y;i/a. 2 — c> 
Vy'y::'}^^, 3 -^>y'7^::.;US, 4--^>V^:?^ 
^;l/a. 5 -^>V'r?^:::-;US. d-^>Vy'y:^)V 
S. 7 ~-<>y*:7^^;ua, 1 ~-^y^>:/>''^x;i/ 
a. 3 ->f V-c>\/:7^j:.;ba. 4--<y-^>y:7'^:^ 
>'ua. 5 ->rv^>v^>'^j^;ua. 6--<v-^>:/r'^ 

^Jba, 7 --f V-OV-^^::!;!/*. 2- + yy;l/S, 

3- + yy;uS, 4- + yy;ba. 5- + >^y;i/a. 6 
- + yy;i/a. 8-+yy;ua. i- 

-fv^yy/ua. 3-^v+^y;i/a. 4--<v+yy 
30 ;i/a. 5 -^y + y y^ua, 6 - -Yy^^^ y >H/a. 7- 
^y + yy;ua, 8->ry + yy;i/a, 2- + y+-y-y 
^viba. 5 - + y+i^y^;ua. 6- + y+ify^;i/ 

a. 2-:^)W<W)i^^, 3-f3 

;w^'yy;^a. 4 -;^;u^>'y'y;i-a. i-yx:^>xy 

S^j^jba. 2 -:7x:^>X yixjr-jl/a. 3-yx:f>X 
ijS^jri^ua. 4-:7x:^>;^yixr.jUS. 6-:7x:^> 
xyi;^x;l/a. 7-::7x:t*>xy t;^:::.;l/a. 8->':c:f- 
>xyt^^;bS. 9 -y x:^>;^ ytxj:-;ua, lo-y 
x:^>;^ y ^?:::;l/a. \ - T ^ 2-T^y 

40 -:;>^;ua. 3-T^ y2;^^>^ba. 4-T^y-:^:=.jua. 
9 -T^ y t^-=-;ba. 1. 7-yx:^>xpy>-2- 
^;US. 1. 7 -yx::h>xpy>-3--Y;i/a. 1. 
7 -yx::h>>^py >-4 --fJl/S. 1. 7-yx:^> 

;^py>-5--Y;i/a. i. 7 -y x:^>xp y >- 6 

1, 7 -y x:h>xp y >-8 - H^;ba, 
1. 7 -y x:f>xp y >- 9 - -Y;ua. i, 7-yx 
:^>7^a y > I C ~ -fJl'S. i. 8 -y x:f >;^i:: *; 
>-2->r;ua. 1. 8 -yx:f->xpy>-3 --r;^ 
a, 1, 8 -y x:^>;^p y >~ 4 ' -<;us, i. 8- 
50 yx:h>;^py>-o-H';ua. 1. 8-yx:^>;^P 
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y>-6"-r;l/S. 1. 8 -:7x:f>;;^ci U>- 7 

1. 8-:7x:^>Xpy >-9 ->f;l/S. l, 8 
-r^x:^>;^a»;>- 1 0--f;bS. i. 9-y:xii-> 
y>- 2 --C^l^a, 1. 9~:7:i::^>Xpy>-3 
~>r;uS, 1. 9-:7x:f>xpy>-4-^;US. 
' 1, 9 -:7cc:;^>y^p y>-5 --f;us. i, 9-:7x 
:f>XP 6--r;l^S, 1. 9-r?:c:f>;;^PU> 
-7--f;USi, 1, 9 >XP 'j >- 8 - 
S. 1. 9 -r7^:f>XP 1 0 --^Jl^g, 1, 1 
0-:7x:^>;:^py >-2 ->f;i/tt. 1. iO-y:xii^ 
>::^py >-3 --<^l/S, 1. 1 0 -:7 3::^>:^py > 
-4--Y;i/S. 1. 1 0 -:7:i::^>;^pi;>-5 --f;!/ 
a. 2. 9 -r^^^>XP U>- 1 -^fJbS. 2, 9~ 
:7x:^>;j^py >- 3 2. 9-:7x:^>XP 
U>-4--f;l/S. 2. 9-:7x:^>Xpy>-5--Y 
^l'*, 2. 9 -:7x:^>Xpy >-6 2. 9 
3;:^>XP y >- 7 2. 9-r7x:^>;^ 
py>-8-H'^US. 2. 9-:7x:^>XP y>- 1 0 

2. 8-:7*:h>;:^py>~ 1 -^;l/S. 
2, 8-:7x:h>Xpy>~3 2. 8->'x 
:^>;^py >-4--fJba, 2. 8 -r? x:^>;^P y > 
-5--<;i'». 2, 8-:7x-^>xpy>-6->f;b 
S. 2. 8 -:7 x:f>XP y >- 7 - -YjUS, 2, 8- 
r'xT^^XP y >- 9 - -fJUS. 2. 8-:7x:^>^P 
y>-10--fJUS, 2, 7 -:7x:^>xn y>~ 1 ~ 
>f;i'S. 2. 7 -:7x:^->xpy>-3-^;i/a, 2. 
7-:7x:^>>i;py >-4-^;l/a. 2. 7 -y x.i'l^ 
xp y>- 5 2, 7 ->'x:^>;^py >-6 
--Y-'l'S. 2. 7 -r7a::^>XP y>-8 --Y^US. 
2. 7-7x:^>J?^py>-9->fJl/a. 2, 7-:7x 
:^>XP y >- 1 0 - 1 -:7x:^S>-r.;US. 2 
->'x:^>?^;l'a. 1 -r^xy^T^^^^US, 2-:7x 
y^T-:^^;US. 3 ~:7xy^Ti^:::^;l/S. 4 - :7 x ^ 
^Ti^^;ua. 1 -:7x>/ +1f 2-7x>'4^ 

-tft>^;ua. 3 X 4->'xy=^^-y- 
>^zi;l/S, 2 -it^-y-yy^U^. 4-5}-^-9-Vy;US, 

5-:t+ifvyji'», z-t^v-i^rvvji^m, b-t 
l^lfv^ry y;i^S, 3 2-^x::.;i' 
S, 3-^x:z.;l/S, 2 -^^^Ji/b'P-;!/- 1 - 
tt. 2 ^;bb'P— Jb- 3 - >^^a. 2-y5^;UfP 
-;i/-4--<;l/a. 2 --p^^;Ufc*P-Jb- 5 --f;uS. 
3 -^^Jl/fp-;!/- 1 - 3 -^^;l/fp-;l/ 

-2-w';l/a, 3-^^;l't'P-;b-4--r;US. 3- 
y5^;l/b-p-;U-5 ->C.»I/S. 2 - t -':/^ibep-;U 
-4-'Y;i/S, 3- (2 -:7x:::.jU7'Pb*;i/) b'P-;u 
2-^^;i/- 1 --{>Ky;bS. 4-^ 
1 Ky;i/S, 2 -^^;>-3 h v;> 
S, 4-y5='ju-3->(^> Ky^us. 2-t-:/^JH 
-><>Ky>'i'S. 4 - t -:7^;H - >r> Ky;i/S. 2 
- t - 3 - > F y ;bS. 4 - t - :7>;U- 3 
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- > F y ;vs^*^^tf 6nSo 

[0 02 0] g^fe L < liMS^OT^br^ 

^^^^US, :7*pb';l/S, -fyypb";l/S. n 

s-:/^;US. -fy:/^>»bS. t-:/^;U 

S. n-5^^^7^;^S. b FP + ^'^^^l'S, 1-bFP 
2 -b FP^i^x^;US, 2-bFP + 
V':/^;l/S, 1, 2 -t^b FP + t^x^;US. i. 

10 3->?b FP + >'>f v:7'Pb*;bS. 2. 3-e^bFP + 
Z^- t-y'^JVm. 1.2. 3 - F y b Fn+i^:7*Pb' 
^pay^Jl/fi. 1 -:57pnx^jl/a. 2-^p 
px^;US, 2 -tJ7pp-^ v:/^;^^. 1. 2-t>^P 
PX^-^l/S, 1. 3 -i;^^57pp^ V'7*Pb*;US. 2. 3 
-y^pp- 1 1. 2. 3-Fyi5?PPr^ 
PbVl/^. r^P^y^;va. 1 -y'P-^rx^;l/S. 2- 
:/p^x^;l/a, Z-yu^^vzf^-Ji^m. 1. 2->^ 
>^P'=&x^;I/S. 1. 3-S?::^P^-<v:7'Pb";l/S. 
2, 3->^:/P^- t 1. 2. 3-hy:^ 

20 P'^::7'PbVl/S, 3— F-^^^^S, l-3-Fx^;l/ 
a. 2-3-Fx^;ua. 2-3-F-fv:/^>'l'S. 

1. 2-i?3-Fx^;l/». 1. 3->^3- F>f V:/P 
b-JbS. 2. 3 -S^3- F- t 1. 2, 3 

- h y 3- FT^'nbVl/S, T^yy^jua, 
x^Jl/S. 2-T^^x^;l/S. 2-T^ ^-fvy'^Jl' 

S. 1. 2 -t^T? yx^ji/S. 1. 3-i>T^ y^y 
:7-pbVl/S. 2. 3~t?T$y- t-y'^;US. 1. 

2. 3 - F yr ^ y :7-pb';U». ^>Ty^^;i/a. 1- 
UT y:r.^)\,m, 2 ~>'T-/x^;ua. 2->'T.^>('y 

30 y'^^jus. 1. 2-s;^^>Tyx^ji.s. i. s-^^^t^r 
y vypb-;!/^, 2. 3 -^^s^ry- t -y'^^bS. 

1. 2. 3 - F y>'T>^:7*Pb-Jl'a. xhp^^;!/^. 
l-xhpx^;b». 2-xFPx^;US. 2-xFp 
-rvy^;US. 1. 2 -f^xFPx^jUS. 1. 3->^ 
FP>ry:7*Pb;ua. 2. 3 -5:^x hp- t -y^;^ 
S, 1. 2. 3 ~ F yx hp:7-pb-;l'S^:0^W6n 

[0 0 2 1 ] ( 1 ) CC^H:f^A r. -A r . 

^— leS; (2) ^:teC:f^R, S^'R, (Dg^^>U<t3:S^ 

jJk:. mtf. r^xx^ua. i--^:7^;ua. 2-i^y 
^)vm. i-T>Fy;b». 2-T>hy;bS. 9-r 
>hO)i^m. 1 -y a::^> h y;i/a. 2-yx:^>Fy 

3 -y x:?-> F y-'US. 4 -y x:f> F y 
9-yx:f>h yjua. 1 -:fy 3?-fex;US. 2-:^y 
t5?*fex;l.S. 9 -:Fy ^-fexjUiS, l-b'Ux;US, 2 

- b ✓Xyl/^, 4 ~ b IxXyl'S. 2 ~ b y xXyV-Y'*^ 
m, 3-b'yxx;b-<;l/S. 4 - b'y xx;U>;l.S. p 

- y xx;l/- 4 - >f -^US. p ~ ^--y xx;l/- 3 - 
50 p - — y xx;l/- 2 - JUS, m-:$?-ya«: 
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Jl/S, p-hy;l/S. p - t - ^^^^l/r'xJ::-;!/*. p- 

(2 -:7x::.;i/>''ab';l/) :7x:^;US. 3-^^;^-2 
4 - ^ I -i^y ^)im. 4-^^ 

S. 4 t -:/^;i/-p -5?->'x:^;i/-4->f;i/S 

^>0:^W5tx?>o -fiSi^ (2) CC^o^WSX, CD^?ft4»U 

'.3:. cn6CD7?#]KJg<D2ffiCD^>CD^^W6n€)o 10 
[0 02 2] -ffi^ (2) OCfet:fSRa SC;fR, <Dg^ 
4> L < &3:^g^(D^^S^ 1-30 (DifiilX^ J^t^^OT )V 

+;^atu"c«. ^5^;us. x^;ua. r7'ptvi/a. 

v^^'ub'^bS. n-:/^;i/». s-:/^;i/S. -^y:/5^ 
-'i^S. t-:/^;uS. n-'^>^;i/a, n--^+i^;i/ 

;l/a. 1 -b FP+^x^;i/a. 2-b Kn+>'x^;i/ 
a, 2-b Ka+>'-<y::^^;u*. i. 2-s;^bKa + 
^x.^)im. 1. 3 -S^b Kn + 5^-Y v:7'Pb-;l'», 
2, 3 -5^b KP + ix- t -::^^;US. 1. 2. 3-h 20 
y b KP^S^y'PbVUa. >7ppy^;l.g. 1-^X20. 
x^;l/a, 2-^PPX5F;ua, 2 - ^PP-f v:/^;b 
a, 1, 2 -t/^ppx^'jua. 1, 3-S^^PP>^y 
:7*Pb';l/S, 2. 3 -t^^PP- t 1. 
2, 3- h y ^PP:/PbVl/S, :/p^y^jUS, i- 
:rp^x5^jl/». 2 -yp-tx^jl/S. 2-y'P^-Yv 

^^^ji/S. 1. 2-i:>yu^:L^)im. 1. 3-s;^yp 

'tw' vy*pe;uS. 2. 3 -t^yp^- 1 

1. 2. 3 - h y::^P'=e>''Pb->»l/S. 3-h*^^^U». 

l-3-Fx^;US, 2-E-Fx^;l/S. 2-3-K 30 

>fvy'^;US, 1. 2 ->^3>- Kx^;l/S, 1. 3->^ 

3- F-/yy'pbVua, 2, 3 ~s^3- F- t 

a, 1. 2. 3-Fy3-'Fy'Pb-;u». r^y^^;!^ 

S, l-T$yx^;US. 2-T^yx^;US. 2-T 
^yw^yy^;us. i. 2 ~>^t s yx^;us. l. 3 
-i^r 5 y >ryy*Pb";i/a. 2. 3-i^r$y-t-y 
^Ji/S, 1, 2. 3 - h yr^ yypbvus. t^ryy 

^Jl/S, 1 -t/T^x^;l.S. 2 -i/Tyx^;l/SS. 2 
-t^T^-Y yy^;i/», 1. 2 ->^^>Tyx^;ba. 
1. 3-s:?5^Ty>ryy'Pb';i/a. 2. 3-i^s^Ty- 40 
t-y'^^us. 1, 2, 3 - h y->Tyypboi/S. x 

Fpy^;l/a, 1 -X Fpxf-;l/a. 2-xhpx^;U 
a. 2-x hp-Yyy^.'l/a, l. 2->?xFpx^;1/ 
a. 1. 3 -i;^x Fp-Yv:7'Pb-;l/a. 2, 3->^xF 
p-t-y5^;l/a, 1,2, 3 - h yx hp:7'pb';ua 

in :7'p b*;'^S, ^-^M^'^yi/S, >'^p^> 
^;i'S> ^^^J'P^+v'jua. 4 -y ^;i/v^^P-^+s^;i' 

2^(DStLXit. mx.it. f'F^y^>>S. -^>^ 50 
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y^u>a. --^^^-y-y ^u>a. 
2. 2* -e/>f;i/a. >>yxx 
>^;ua. ^y xx;uypy\'>- 

^cfen^o *»B«coT^ ya 

[0 02 3 ] :^mM<D-m^ ( 

[0 02 4] 
[<t5] 



2003-8 1924 

>>y xx;l/^tJ?>- 
;l.x^>-3. 3* -Sx 

4. 4' -s;^-<;vs^*5 
1 ) -e^^ti^^s^^b 





[0026] :^^M(ommE LM^it. mmtfmssiic 

[0 0 2 7 ] ^ytmica. '^■^^mcx. :^^m(o—m. 



5o iiMlfcjDDr. BMin, ffe©K-f>yi!**4. iE 
?LaA^tf4^^^^aAW*4*«*^fc-fe!:r<5gffl^^C i 

S*^6iE?L?:aAt-^Jl*iE?LaAJl> iE?LaAM*^6 

50 ( 1 ) vm^tii>^^:&tii,i^^mt^^j^ 1 ~7 oas 
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[0 028] :^mM<D~m^ ( 1 ) (Dit^^ t^i^m^^ 

[0 02 9 ] iE7LaAWf4i 0T«. iE?L*iaj^-r€>Sg 20 

hVTV-}V. -Y^^V^u^, ^ 

>. :/^i^x>. •-<>>?>^>M h y >'^::i 

[0030] Ctif^<OiEflQ.AUm(DtpX\ 3 

(DMci^WtOXlit. h y^:i:J:.;l/T$ >, hUhU^l/T 40 

-N. N' - (3 -^^;b:7 ;U) -i. r -t'^' 
xj:.;l/-4. 4' ->>T^>, N, N, N' . N' - 

(4-y^;u:7i^;i/) - 1. 1' - 4. 
4' -i;^T^>. N. N. N' . - 

-1. r - fc:'*7 4 , 4* -t^T^ 

>, X\ X' r-;:.-X. X' ->Ty^y^- 

1. r - t:7xJ:i;l/-4, 4' ->^T$>, N\ X' 
- (^^;iy ~X, X* - ( 4 - n - t/^Jt-T^ 



#§12003-81924 
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N-br;^ (4-^^-4- h'))lT^yy:^:=')\^) -4- 
y i>U<^tcnh(Di^^m 

^> (Pc) ^^f*CD*i*W<i:l.r». Pc. Cu 
Pc, CoPc. NiPc. ZnPc. PdPc. Fe 
Pc, MnPc, ClAlPc, ClGaPc. CI I 
nPc. ClSnPc.ClzSiPc, (HO)Al 
Pc. (HO)GaPc. VOPc. TiOPc.Mo 
OPc, GaPc-0-GaPc^(D:7i$?Pi^Tx>^ 

m^ti^i>(DXittj:i:K 

[0 0 3 1 ] m^&x^ntLxit. mi^^mmrhm 
T> hP>^i-en6(Dgi^i**5W6 

[0 0 3 2 ] Ctih(Dm^&Xmn(O^X\ 36CC^^ 

mrj:m^&AmMt. ^mmt^i^L < ^t^mms. 
mmmmW'c$>?>o ^mmwit^^<DM:i^mtLxit. 

8-bFP+i^+>'y:^-hy5^'?A, fc';3^(8-tF 
U^iy^yvr-h)m&, b*;^ (8 -b Fp + Sx+>^ 
y:^-^)^. bX (8-bFP + ^'=^^>'y:^-h) 
>:tf>. F y>^ (8 -b FP + >-=t^^ y:^- F) T^l'^ 
^•^A. hy;^ (2 8 -b FP=^>'+-' y :^ 
h ) TM'^^^'yj^, h y >^ (8 - b FP^v'=^^ y::^ 
-h):^'y^A. bX ( 1 0 b FP^f>-<>*/ [h ] 

+ y:f- h) -^y y '^A. b;^ (i o-b FP+t^-^ 

>y [hj 4^-/y:^-h) ^S. bx(2-^^;i/-8 
-+-/y:^-h) ^PP:^;y'?A. bX (2-y^JL'- 
S-^yVi'-h) {o-^\yVy-V) iJ')^2^. b* 
X (2-y^;U-8 - + -/y:^-F) (1 - h-^- 

h) t;1'^x':7A. bx (2-y^;i/-8 - + ^ y:^- 

F) {Z-i^y Vy-V) i^')^2.mtimirfhti^tf^. 
ctxhiiCmM^inhh<ox\tt^\.K 

'^<[tb vry-;imm»t^ttr& Li.\ M^m'^zit. 
2. 5-b'X ( 1 - >':t^;l') - 1. 3. 4-t^V-V 
ix^^;UPOPOP, 2, 5 - b'X ( 1 - :7 ^ j:i 
3. 4-^Ty-;i'. 2. 5-bX{i-:7 



C13) 
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-1. 3. 4 -t=¥-*)-Zyr^/--}l. 2- (4' 

- t e r t - -f^^JlV X — - 5- C 4" -t^7*- 
iU) 1. 3. 4-*+•»f•$^T^/->'^. 2, 5-f:^(i 

- 1 , 3, 4 -:t+1fi^TV^-;l', 1. 4 
-e;^ [2-c 5-:? x^jU:t+lf2^TV';;i') ] 

1. 4-fX [2-( 5-7x-Jb:i-=^^1fi?Ty 
-4- t e r t -:?'9^;I/^>-fe'> ■ . 2- (4' 

- t 8 r t -T/?^;!/? xJ^;U) - 5 - ( 4" - t*7i- 

-1. 3. 4-5^T>'TV^-^l'. 2. 5-fc'X(l 

3. 4 -5=- Ti^TV^- -11/ , 1. 4- 10 
fx [2-( 5-:7*-Jl'?-TS^T'y'J;l') ] ^>i£ 
>. 2- (4' -t e r t i-jI/) -5-c 

4" -t^7x^;U) -1. 3. 4-hUTV-;U. 2, 
5 -tfX ( 1 -:^7 5=^7l/) - 1 , 3. 4-h';rv^- 
JW. 1. 4 -f X [ 2 -C S-^x^Jbh UT'/';;U) 

[0034] ^^©WISE Lfg^^tt, WlSfk^Jli 

^. ^±mJ^-a¥lyitm. S i O, , A 1 O, . S i N 
SiON. AlON, Geo, . LiO,, LiO 
N. TiOx . TiON. TaOx , TaON. TaN 

#k:»@«C«-r-Sll(DfS^<!:L'Ta, S i Ox . A 
lO, . SiNx. SiON. AlON, GeOx . C 

e^Cg-r^.B®tS^i UrW. LiF. MgF, . Ca 30 
F, . MgF. . NaFti^BtH.\ 
[0 03 5] 2js:^?«<DW^E Lm^iOsi^^Xit. mWiit 

sA«®K:ijM?n5mffc;^x. m<t^>i^^j=^mom 



T;U5-'t;A^*sKafRIiorPif6n-53&s, cn^fc 
[003 6] :$:^HJ©W«E L*^-Cl*« ^■^^<mt 

^i^n^mmL-c. ^ y >i'^cD:^s-cm 

0%JtXhK:-r-SCi*SMit(,>. »S 

m^v -< -'i/Aj&i^if si^tt^fli^ -f ;i/Ai (^-c 

t-ju. ;i<y t*-;i'TJi'=i-.'i'. ;}<y b'c:-;^7'?•^- 
;^. i-^U>, :j<yx-7^JUx-^jU-Jr h>. ;J<yiJ-;l/ 
^^>, ^y x-7^;Hf;b:7 f h v7;l':tPx5^ 
> - 7 JU:=}- D T Jl'=^= Jl/ f- ;U x- ;}< 
y l^x;l'7;L':t^-< K. h^7JU:i-nx5^U>-x5^ 
7^h-7 7;U:tax5=-U>-^4^-!f7Jl':t 

5j<yt;uaf>. sKy-fsK. jKux-t- 

So 

[0 03 7 ] ^liB^cDWtHE LS^^®#Jl<D?^^tt, X 

i^. 7P-=i-f-.^> i'^ossi^^ooc^-rnoT^^ 

fbtitjn,\ mn<Dmmitb nm~- l O wm©«6H3&*»* 

L'<. lOnm— 0. 2 m m©ffiH*^$ 6tC?tf $ Lt^ 

[0 03 8 ] m.^mm<om^. &m^mm-r^m^ 

- )i'm±motcibmmtj:mm^-^Mm^mm b r 43 m 
<5gffl©pj^^c«ifli<i:bT;j. #y;^5^L'>, #y* 
-^^.-h, .-f^yryu-h. ;i<yx;^7-;i/, ^^vn 
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[0 039] mmE Lm^<jymmt^mi>c:$i^m<Dit 

< , jS^fes^tc^r -5 WtiE LS^«:f#.S Ct 10 
*sr#^. *lfeBj©W«E LIS^», H^fflr/* 




NaOtBu, toluene 



[0 04 1] 1 0 0 5 y U h;U03on7^X3tC. 

5. 1 1 -i5yn^-:f7^-fe>2. 0g(5. 18m 
mo 1 ) . N. N-i^7xJ::.;U-N' -p - h ';--;l/T 
5>3. 99g(ll. 4mmol). hU:^ (2;^--t> 30 
>^Uf'>T-teh>) i^^-f^v'-^'A (0) 12 4mg 
(0. laSmmol), (S) - (-) -B I NAP 
(2. 2' -t';:^- ^ ^) -1, 

1' -Ifi-y^)^) ITOmgr (0. 2 7 2mm o 
! ) , :^ h y -i; A t - h K 1 . 1 9 g ( 1 2 . 4 
mmo 1) ^XtirT}i':^'>m^l'tc^. ®i;*c=t^'>b> 

8 0 5 y «; ->> V }i'i:ta^xmni'rj:tfih i 2 5 •c(c#ii 



^teS 2003-81924 
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[0 04 0] 

mMmi (.it^ (A) ©^fiS) 

^b^fj (A) ©^^jag«:*it:tS{b^jSJ^«^%felT{cn^ 
[^fc7] 




Wmt/fcMe^^iilSiJ. ^mL. 3. 2 8g (3. 
5 5 mmo 1 ) (Oit-^^ (A) (JR^6 9%) . 

'^fC»6tl/db^ (A) *3 5 0*C> 3. 6X10-' 
To r r-C|gmfflSU. §lfe^^^t#/Co ff^n/db^ 
^ (A) <D7 -i -Jl Vf^ysx.-'Ja> (FD) v;;^^ 
H P L Ci^SSD^U V A b s ©a'J^eH^WTtCm 

•To 

FD-^X^m : 9 2 4 (M* . bp). 4 6 2 (M'*) 
HPLCi^g: 95% 
UVAb s : 5 5 8 nm ( 
[0 04 2] m^m2 (it^ (B) RCJf (B- ) 
^) 

^b^!B5 (B) Rj>- (B' ) <D-^is.mmici5i-fi,it^^m 

[^b8] 



(15) 
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PH->-BINAP, 
NaOtBa,t(doene 



[0 04 3] 1 0 0 5 y U f h^l/©3oP7^X=i«:> 

3. B-iy-rfn^-i-y 9-i^-/p^-:^ 
73fH2>tg^ (tg^irb? : 3) 2. 0g(5. 5 9m 
m o 1 ) > N - ( 4 - i^Jy ^;l'T 5 y 7 * - p - 
h;l/-<v?>2. 7 1 g (12. Ommo 1 ) . h V;^ 
(i^^>i;;i;7^>r-fe h>) i?>'^■^v>•i7A (O) 77m 
g (0. 084mmol)> (S)-(-)-BINA 
P (2. 2' -\£7.- 3^~)VTt-:^v ■< -1. 

1' -t•:^7?•;^) 10 4mg (0. 16 8mmo 
l),:f-h';"?At-:/h+i^Fl. 3g(13. 5m 
mo 1) *An-CTiU3>g^L/cf^> l!tt*f-jbi>7 

0 5 >j u 5» h;i/*Jn^ra»u&*se. i i 5 -ck:^ 

^?>K7B$p^s*?u/co m.\^mT\k. Mw^-cns-^ 

I/. 1 0 0 5 h;KDi;^i'UPj^ 5?>*Jijn^. SiS 

■cG«e.<sif L/fc^siML/c. m^^\mh. p 



WtHL/fcMB^^aSU, ^^l^, 3. llg(4. 7 
8mmo 1) mt-^ (B) RCf (B' ) ^Wc (JR^ 
8 6%) . .fKiC'^hflfcit^ (B) (B* ) 2. 
5g^4 0 0'C. 5. 0 X 1 Q-'To r r-C^Hfl^ 
20 2. 0 g©#ef&*4f#/c. t#6n?db^ (B) 
(B' ) (DFDvX^a-^W. HPLCS^SS.O*UVA 

b s amSMik^icirficm-r, 

FDVX^^: 6 5 0 (M' . b p) 
HPLC^g : 9 6% 
UVAbs : 521nm ( h^bx^) 
[0044] »{iS«^3 «b^(C)SO'(C' ) CD^ 

Ib^iB} (C) (C ) ©^fiSagKfcW^ib^JSlB 

30 [^b9] 




MejN 



3,lO-/3,ll- = 7/3 mixture Me 




(SK-)-HINAP, ^ 
NaQBu,tduene 




[0 04 5] 1 0 0 5 U y hv'KDS op:7 ^xnCl : 1 , 2 - kl ;b:t ^ >'r>. 3. 11 -^^z/P-t- 
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v>7">tl-^ (il^ib? : 3) 2. Og (3. 15m * fci^B^^ajSlJ. 2. 65g (2. 86mmo 

mo 1 ) . N- (4 -i>^g^;UT5 - p - 1 ) <Dit-t^ (C) SCJ^ (C ) iUfc (J|X^9 1 

VJV^V'lyl. 57 g (6. 93mmo 1 ) . hVX %) , ^XtC^^tlfc^t^ (C) RCf (C ) 1 . 2 g 

(i^'<>i^';f'>T-(2 h>) e^^-s^i^-^A (0) 4 4m ?:3 50°C> 5. 0 x i Q-'T o r r f ffiJ^fS^b^ g^l 

g (0. 047mmo 1 ) . (S)-(-)-BINA fel&*?rf#/Co ^f6n/db^ (C) SC>' (C ) <DF 

- P (2. 2' -f;^- (i>7x^;Pd-^X7 ^ -1. D-7X^m. HPLC^&C?UVAb s<DiijS^*?: 

r - 1^:^79^ 5 9mg (0. 0 9 5mmol). OTfC^T. 

:fhy't7At-7'h^>'K727me (7. 56mmo FDvx^)-^ : 9 2 6 (M* . bp). 4 6 3 (M'*) 

1) €rAnrT;U:J>g^t/cft. fiji*h;Ux>4 0 5 HPLCi^g: 9 5% 

WvhJl'&ISi^xmWOUtihl 15-C(C^U. S 10 UVAb s : 546nm ( 

hicimmimLtc. mtMT^. mmt-a^^i^. s [o 04 6] MiS0!i4 ut^ (d) (d* > 

<mwi^fcmmMi'tc, m^^i^mL. v^uuji^^^ it^^ (d) rv^ iw ) <o^fSimmicisii i>it^s.j& 




[0 04 7} 1 0 0 5 y y 5. hJKD3-3P7 5;^3(C. 
3. 1 0 -i^'r/'a*- 7. 1 4 i-;UT-fe:^7 h 

[1. 2 - k] 7-H/:t^>7^>. 3, 1 1 -i^:?'a-ir- 
7. 1 4 -i':7 3:-J^T^2:^7 h [ 1 . 2-k]7;u^ 
^>-5">ti^ («^J:t9 : 1 ) 3. 0g(4. 7 2m 
m o 1 ) . N, N - h y -JUT 5 > 1 . 0 g ( 5 . 1 
Ommo 1 ) . N- (4 - g=-;l/T 5 y^aiJ^^l') - 
p-h;l"^i^>l. 15g(5. 10mmol)> by 
X (iy-<>iyV7'yT-^\-» V^^-vV^ 2^ (0)6 4 
mg (0. 07mmol) . (S) - <-) -BIN A 
P (2. 2' -\±7.- {"JV :i.=.}\Aiir-'7.V 4 -1. 
r -fc:':^:7 9';U) 88mg(0. 14mmol).:»- 

\-')^h.\.--fV^iyY\. Igdl. 4mmol) 

*A^.-rTJi':3>af* i^/^fj^^, h /.^> 6 o s y v 

hJl'^&tll];i-C^^L^C*S6 1 1 O'CCC^ab. ?6ic 
6E#rBig»Ufc„ SESJ&TfsSigS-Ci^-^'t. 6 0 5 y 



■if. i . o 7 g ( 1 . 7 2mmo 1 ) O-fb-^^ (D) R 

o* (D' ) ^t#/c (J|x^3 7%) . ;^«:|#6n/£:{b^^ 

40 (D)Syf(D' )4r35 0-C. 4. 8xiO-*Tor 
r-CSJmffiMO. §ge«»^*f#/c, »6nA:{b^^ 

(D)RCK(D' )<DFD-7X^W, HPLC^SSCJf 
U V A b s ©MM*^«TK:^-r. 
FD^;^^*f : 9 1 4 (M* . b p) . 4 5 7 (M'O 
HPLC^S : 9 8% 
UVAb s : 5 3 4 nm ( h;Ux>) 

10 0 4 8 : S^il-K 5 (fb^*;; ( E ) SDM E ' ) 
^) 

( E ) SCM E • ) ©^E£jlgK*il:f ^{b^Sto 

50 ^^wTSJi'T^-r. 
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[{bin 




3 J a- / 3, U - = 8 / 2 misJare 




CS-(-)-BINAP. 
=\ ^_ NaQtBu,«>h»ne 




[0 04 9] 1 0 0 5 y y h;bCD3-:3n7^X=30c. 
3. I 0 -iy-:fU'f:- 7 . \ A x.~)\'T-^i"y V 

[1. 2-k] ■7;l':t5>7->. 3. l\-iy-:fu^- 
7. 1 4 -^^•7*^;^T•fe:^7 h [ 1 , Z-li'iyjl^ 
•7>7^>ti-^ (ig-^irkS : 2) 2. Og (3. 15m 
mol). 3. 3' {iy^^jirs. yLS^JV) 

T5>1. 77g (6. 93mmol). hy>^ (i^'^ 
>i>'J-r>rH2 h>) A (0) 4 4mg 

(0. 047 mm ol). (S)-(-)-BINAP 

(2. 2' -K';^- (i>:7*J:.J^7^x7 -i. 

1 ' -tr±-7 5^;l/) 59mgr(0. 095mmol). 
:^ h y-i^A t + K6 9 6mg (7. 2 4mmo 

1 ) *An-rT^U3>M^l^fc^. |»7kbJl/i>5 0 5 
V V V h;l''S:m-cm»U^C*!6 1 1 3 

(2. 6 4mmo 1 ) ©<b^ (E) SO' (E' ) 
fc (JR*8 4%) , -.^Xicmibtlfcit^ (E) SO' 

(E" ) 1. 0g«r350°a 4. 8x10 "'Torr 

(E)SCX(E' )©FDv;^^^. HPLC^SRa^ 
U V A b s <09lJSJ^m=S:&.TiC7jk-Sr. 
FD-7X^m : 9 8 4 (M* . b p) 
HPLCi^S : 9 8% 
UVAb s : 5 1 5 nm ( \-}Vx->} 

[oo5o]iiig^i {mmELm^<Dmm) 

25x75x1. 1 mm1t-fX©;^7 7XSS±JC. 

1 2 C n mC^ >i^' V AXX^2'fi%/-i»6*=v^-5>j§sg'iie* 

SSSL/c. ^-r. Tf5TPD7 4^6 0 nmOJ^^JC^ 



«L//cfg. ^©±CCTiaNPD*2 0nm©J5$K:^« 
Ltc. 'XU-e^3l&M*4iL/T{L^!^ (C) RO (C ) 
tTIBDPVDPAN 
C^tl 2] 



20 




30 



Me'^ TPD74 



Q _ P 




40 




DPVDPAN 

2l2]:::2 : 4C (ft-^iS (Cy 2^^^ (C ) CMM. 
3. 7SJ1%> riWlKJ^^U. i5$5 0nm<Dfl7fe?^f$ 
Jl?:ffMUfc. ;^Cc:. Alq ( 8 - b FU ^S^* ^'J > 
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PD7 4. NPD. -ft^ (C) SO' (C* ) iTIBD 
PVDPAN. RC>'A 1 q«-eti^njE?Li£AJl. iE7L 

y>'fbT>'^:^7'J^t?*SL i F^rO. 2nm©J??{C 

L/fc, C©A 1 /L i F»^iUrll!)<. CfDcfc^tC 

3. 35mA/cm' {CT> ^7^c^SiS9 7 . 9 c d/m 
'©9J^fe^7l67!>Sf#6n. feg)^«(0. 6 7. 0. 3 
3) . ^^fmitO. 73 cd/A-C&ofc. 

[0 05 1 ] mmmz (mmE hm^cDmm) 
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